Abstract
Introduction 41
Tef [Eragrostis tef (Zucc.)Trotter] grain, originated from Ethiopia, is becoming a very 42 attractive cereal in the Western world since it is a gluten-free grain encompassing highly 43 appreciated nutritional advantages. Tef grain size is known to be extremely small with 44 mean length ranging 0.61-1.17 mm and mean width ranging 0.13-0.59 mm, that gives (Valladolid, Spain) . The proximal composition of the flours from the tef grains and the 90 reference flours are shown in Table 1 . Moisture, ash, fat and protein contents of the 91 flours were determined using methods 44-19, 08-01, 30-25 
Milling process

97
The tef grains were manually cleaned by sifting and winnowing before milling. Two 98 types of mills were used to obtain the whole flour of the three tef varieties. The first one was determined according to Kaushal et al. (2012) VT while FS was calculated from 100*(V1/VT).
152
The water holding capacity (WHC), the amount of water retained by the sample without 153 being subjected to any stress, was determined with slight modification of the method 154 used by Nelson (2001) . Samples (2.000g ± 0.005g) were mixed with distilled water (20 155 ml) and kept at room temperature for 24 h. The supernatant was removed and WHC was 156 measured as grams of water retained per gram of solid. The swelling volume (SV) was flour were mixed with 20 mL of distilled water or corn oil in 50 mL centrifuge tubes.
162
The dispersions were occasionally vortexed while they were held at room temperature 163 for 30 min, followed by centrifugation for 30 min at 3000 x g (Orto Alresa, Spain). The 164 supernatant was removed and weighed and results were expressed as grams of water or 165 oil retained per gram of flour.
166
Water absorption index (WAI) and water solubility index (WSI) of the flours were 167 measured as described in Kaushal, Kumar & Sharma (2012) . 2.5 g of flour sample (w 0 ) 168 was dispersed in 30 ml of distilled water, using a glass rod, in tared centrifuge tubes; cultivars. This could be due to the fact that mill 1 led to flours with higher average 249 particle size than mill 2 and agrees with the statement of Brown & Richards (1970) 250 describing powders with a fine structure pack loosely than aggregated granules and 251 samples of larger particle size will give higher densities. As it could be expected, the 252 type of mill did not affect TD as it is mainly dependent on flour composition but not on 253 particle size. 
Flour color
The average lightness (L*) of grain flours from the three tef varieties varied markedly 256 (p<0.01) in the order DZ-01-99 (67.4) < DZ-Cr-37 (78.0) < DZ-Cr-387(82.4) ( Table 2) .
257
The hue angle (h) of the tef flours also varied from reddish to the yellowish in the order: 
Damaged starch 272
The damaged starch (DS) determined in tef cultivars varied significantly (p<0.001) with 273 the tef variety and the mill used ( (p<0.05). Flours from mill 1 had lower OAC (0.83g/g) than those from mill 2 (0.86g/g).
316
The tef flours had apparently similar OAC to the reference flours. Higher OAC in DZ-
317
Cr-387 and DZ-01-99 than DZ-01-37 and in mill 2 than mill 1 can partly be attributed to DZ-01-99 may better have these quality attributes than DZ-01-37.
324
The water absorption index (WAI) measures the volume occupied by the gelatinized 325 starch and denatured protein and other components after swelling in excess water 326 maintaining the integrity of starch in aqueous dispersion (Marson & Hoseney, 1986 increased progressively with increasing proportion of tef, giving injera better quality.
339
The increase in WSI agreed with the observation that, during mixing, compared with The peak time (Pt) and pasting temperature (PT) were also dependent on tef variety. Tef 
Scanning electron microscopy (SEM)
386
Like the other cereal species, tef starch is organized to form starch compound granules (Table 5) . However, the effect of mill type on starch vulnerability to the attack 400 of digestive enzymes was significant: mill 2 led to higher RAG, RDS, and RS and lower 401 SDS. As TS was not dependent on milling SDRI was also higher in flours from mill 2. 
576
Where: L*, a*, and b* are CIE coordinates, h = hue and C* = chroma.
577 Table 4 . Pasting properties of hydrated flours.
